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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCTyCH 02A)0 148 



I. Basis of the report 

1 . With regard to the erements of the international application (Replacement sheets which have been furnished to 
me receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70 17))- 



Description, Pages 

1-8, 10-12 
9 



as originally fiied 

received on 15.05.2004 with letter of 13.05.2004 



Claims, Numbers 

, 1-12 



received on 15.05.2004 with letter of 13.05.2004 



Drawings, Sheets 

i>e-2/2 



as originally filed 



. With regard to the ianguage, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
.Rule 55.2 and^r 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the International application the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ 
□ 
□ 
□ 
□ 



contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable fonm Is identical to the written sequence 
listing has been furnished. ^ 

4. The amendments have resulted in the cancellation of: 



□ the description, 

□ the claims, 

□ the drawings, 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing sucfi amendments must be referred to under item 1 and annexed to this 
report,) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-12 



No: 



Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-12 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-12 



2. Citations and explanations 



see separate sheet 
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Concerning Item I 
Basis of the opinion 

1 . This preliminary examination report is based on claims 1-12 filed witli letter of 
13.05.2004 which have been found to fulfil the requirements of Article 34(2)(b) 
PCT. 

2. Reference is made to the following documents: 

D1 : EP-A-0 933 955 (TOKYO SHIBAURA ELECTRIC CO) 4 August 1 999 
D2: US 2001/01 9954 A1 (SEOL MYOUNG-KI ET AL) 6 September 2001 

Concerning Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Having regard to the documents cited in the Intemational Search Report the 
subject-matter of claims 1-12 appears to meet the requirements of Article 33(1) 
PCT in respect of novelty, inventive step and industrial applicability. 

1 .1 The closest prior art is found to be document D1 , which discloses a mobile radio 
networi< based on CDMA. The base stations are combined in groups of- base 
stations, where each group of base stations is allocated a plurality of 
transmissions frequencies, each transmission frequency including a plurality of 
CDMA transmission channels. In order to average the occupancies of these 
frequency channels, the channel occupancy of a plurality of frequency channels is 
monitored using corresponding monitoring means. That is, it is determined how 
many user connections are established sharing the same transmission frequency. 

The network of D1 , however, does not have the possibility to determine whether a 
user actually transmits data in an established user connection or not, since the 
channel occupancy oi D1 merely shows how many users occupy a certain 
channel. 

Therefore, departing from D1, the problem to be solved by the claimed invention 
could be formulated as how to provide the monitoring of an individual user to 
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determine whether he exploits the whole transmission capacity that has been 
assigned to him before or not 

The Invention according to claim 1 defines a method for allocating radio 
resources of a radio communication network to a plurality of users, where a 
user is allocated a certain transmission capacity, characterized in that a utilization 
fecto/- relating to said transmission capacity is determined and the radio resources 
are allocated depending on said utilization factor, where determining said 
utilization factor includes determining how much of said transmission capacity is 
actually used by said user. 

Since D1 does not disclose the feature of an utilization factor being determined as 
defined above, the subject-matter of claim 1 is novel over the available prior art 
as required by Article 33(2) PCT. 

The advantage of the solution proposed in the present application, is that 
upcoming allocations of resources can be decided on the basis of the actually 
usage of already assigned resources, i.e. on the behaviour of the networic users, . 
this involving a more efficient resource management and enhancement of data 
throughput In the network. 

Neither D1 nor the remaining prior art discloses or suggests the determination of 
an utilization factor that includes detennining how much of said transmission 
capacity allocated to the user is actually used by said user. 

Moreover, the method as defined in claim 1 is considered to define, for a person 
skilled in the art, an inventive solution to the above formulated problem, since the 
described novel method steps are non-obvious when departing from the available 
prior art and common knowledge In this technical field. 

As a consequence, the subject-matter of claim 1 is considered inventive as 
required by Article 33(3) PCT. 

1 .2 The same reasoning as for claim 1 also applies to independent claims 8 and 12, 
which respectively defines a radio communication network and a device for 
carrying out the method according to claim 1. 
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As a consequence, the subject-matter of both claims 8 and 12 is also considered 
novel and inventive as required by Article 33(2),(3) PCT. 

1 .3 Claims 2-7 and 9-11 are dependent on claims 1 and 8 and as such also meet 
the requirements of the PCT with respect to novelty and Inventive step (Article 
33(2),(3) PCT). 

1 .4 The invention as defined by claims 1-12 is obviously industrially applicable (Article 
33(4) PCT). 

2. Notwithstanding the positive opinion on the novelty, inventive step and 
Industrial applicability of the present claims 1-12, the application does not meet 
the requirements of Article 6 PCT, because claims 1, 8 and 12 are not clear. 

It is clear from the description, that the main idea of the invention is to monitor 
whether an individual user actually exploits the whole transmission capacity that 
has been assigned to him before and to amend the allocation practice for 
i/pcom/nsf allocations depending on the determined exploitation rate in order to 
enhance the exploitation of the transmission capacity of a mobile radio network. If 
for example a user requests and us assigned a transmission capacity of 1 00 kB/s 
an it is found that the user actually users only 50 kB/s to transmit his data, the 
utilization factor is for example determined to be 50%. The next time this user 
requests a transmission capacity of 1 00 kB/s he will be assigned for example a 
transmission capacity of only 70%. 

It is considered, however, that the wording of claims 1, 8 and 12 does not clearly 
reflect the fact that the utilization factor, that includes determining howmucti of the 
already at the moment allocated transmission capacity to a certain user is actually 
used by said user, is then used by the method to decide about a certain 
transmission capacity for an upcoming allocation to the said user. 

3. Furthermore, the applicant's attention is drawn to the fact that, according to the 
requirements of Rule 5.1 (a)(ii) PCT, the relevant background art disclosed in the 
cited prior art documents should have been mentioned in the description. 
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ted a specific radio resource only for small periods of time, no matter whetlier the user has 
a small or a large amount of data to send. 

In our example in figure 2, the user has a lot of data to send, which Is indicated by row 2. 1, 
which is high almost all of the time. As shown by the alternating row 2.2, the user Is alloca- 
ted a specific radio resource only for small periods of time. Later on, when the resource al- 
location algorithm of the radio network realises that the user has a large amount of data to 
send, the user is allocated the resource a long period of time. In this case, row 2.3 which 
shows the actual transmission time, has substantially the same shape as row 2.2, which in- 
dicates that the actual sending time is not limited by the ability of the user to produce the 
data but by the short resource allocation periods. Accordingly, the data throughput is lowe- 
red, because the user has to wait for data transmission almost all of the time, when he Is 
not allocated any resources. This is shown in row 2.4. The last row 2.5 again shows the 
wastage of the radio resources. Here the advantage of this allocation method can be seen. 
Only a small amount of the allocated radio resources are wasted, because the periods of ti- 
me, where the user is allocated the radio resources, but does not actually transmit any da- 
ta, are very small. Hence the available radio resources can be shared with other users. 

To find a better radio resource allocation algorithm, for instance an algorithm allowing to 
find a compromise between data throughput and resource wastage, it is essential to know, 
how much of the radio resources allocated to a particular user are actually utilized by the 
user to transmit data. 

According to the invention, a utilization factor, which is a measure for the amount of radio 
resources wasted by a user, is determined. As an example of a radio communication net- 
woric, figure 3 shows a part of a mobile telephone networic with a mobile switching centre 
(MSG) 3, two basestatlons 4 and 5, which are connected to the MSG 3 by communication 
links 6 and 7, and two mobile user terminals 8 and 9, which are connected to the basesta- 
tlons 4 and 5 respectively by radio links 10 and 1 1. 
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Claims 

1. Method for allocating radio resources of a radio communication network to a plurality 
of users (8, 9), where a user is allocated a certain transmission capacity, characterised 
in that a utilization factor relating, to said transmission capacity is determined and the 
radio resources are allocated depending on said utilization factor where determining 
said utilization factor includes determining how much of said transmission capacity is 
actually used by said user. 

2. Method according to claim 1, characterised in that said utilization factor is determined 
by detecting (18) time intervals in which the user does not exploit the transmission 
capacity allocated to him. 

3. Method according to claim 2, characterised in that those time intervals are detected 
(18), in which the user does not transmit or receive any data. 

4. Method according to claim 3, characterised in that said time intervals are detected by 
directly monitoring (16.4) a radio interface (10) of the radio communication network 
and detecting time periods without any data throughput. 

5. Method according to claim 3, characterised in that a multilayer protocol stack with a 
first layer is used to transmit data between a transmitter (8) and a receiver (9) and said 
time intervals are detected by monitoring (16.5) said first layer directly in the 
transmitter and/or the receiver. 

6. Method according to claim 3, characterised in that, the user is allocated radio resour- 
ces by allocating a data transmission rate and said time intervals are detected by sub- 
tracting a target transmission time for transmitting a certain amount of data with said 
data transmission rate from an actual transmission time required by the user to trans- 
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mit said amount of data, where the actual transmission time is measured and the tar- 
get transmission time is calculated by dividing said amount of data by said data trans- 
mission rate. 

7. Method according to one of claims 1 to 6, characterised in that the transmission capa- 
5 city allocated to the user comprises several transmission channels and the utilization 

factor is determined separately for each transmission channel. 

8. Radio communication network with means (21) adapted to allocate radio resources to 
a plurality of users (8, 9), where a user is allocated a certain transmission capacity, 
characterised in that the radio networic includes means (18, 19) adapted to determine 

10 a utilization factor relating to said transmission capacity and in that the means (21) 

adapted to allocate radio resources are adapted to allocate the radio resources 
depending on said utilization factor where the means (18, 19) adapted to determine 
said utilization factor include means adapted to determine how much of said 
transmission capacity is actually used by said user. 

15 9. Radio communication network according to claim 8, characterised in that the means 
(18, 19) adapted to determine the utilization factor are adapted to detect time inter- * 
vals, in which the user (8, 9) does not exploit the transmission capacity allocated to 
him. 

10. Radio communication network according to claim 8 or 9, characterised in that the 
20 means (18, 19) adapted to determine the utilization factor are adapted to detect time 

intervals, in which the userdoes not transmit or receive any data. 

1 1 . Radio communication network according to one of claims 8 to 10, where the transmis- 
sion capacity can be allocated to a user (8, 9) by allocating several transmission 
channels to the user, characterised in that the means (18, 19) adapted to determine 
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the utilization factor are adapted to determine the utilization factor separately for each 
transmission channel. 

12. Device (16.1, 16.2, 16.3, 16.4, 16.5) for a radio communication networl< as claimed in 
one of claims 8 to 1 1 with means (21) adapted to allocate radio resources to a plurality 
of users (8, 9), where a user is allocated a certain transmission capacity, characterised 
in that the device includes means (18, 19) adapted to determine a utilization factor 
relating to said transmission capacity where the means (18, 19) adapted to determine 
said utilization factor include means adapted to determine how much of said 
transmission capacity is actually used by said user. 



